
EP 0 469 034 B1 Description The invention is a process for forming a
coating on aluminum and a composition for use in the process. The coating
composition comprises (a) phosphate ion, (b) an element selected from the
group consisting of 5  Zr, Ti, Hf, and Si based on fluorozirconic,
fluorotitanic, fluorohafnic, and fluorosilicic acid and a polyphenol
composition and water. The composition when contacted with clean aluminum
forms an inorganic - organic conversion coating in one step. It is well
known that the corrosion resistance and paint adhesion properties of an
aluminum substrate can be improved by forming a chromate conversion coating
on the substrate. The chromium containing 10 coating is formed by
contacting the substrate with an aqueous conversion coating composition
containing hexavalent chromium ions, phosphate ions, and fluoride ions. In
recent years, there has been a growing concern about pollution of the
environment with toxic chemical materials. Hexavalent chromium can cause
problems if discharged into waterways because of its strongly oxidizing
character. As a result, conventional chromate conversion coating processes
require extensive waste treatment procedures to eliminate possible 15
harmful effects resulting from the discharge of hexavalent chromium.
Treatment of the hexavalent chromium wastes results in increased costs and
the difficulties with disposing of the waste solutions. Chromium-free
coatings for aluminum are known. U.S. patent 4,148,670 discloses an acidic
aqueous conversion coating solution for aluminum which comprises zirconium
or titanium, a phosphate ion, and available fluoride. These solutions are
prepared generally from ammonium salts of fluorozirconic acid or 20
fluorotitanic acid, phosphoric acid, and hydrogen fluoride. The solution is
used to contact an aluminum substrate in a pH range of about 1.5 to about 4
and forms a conversion coating thereon. British patent application
2,165,165 discloses a coating process for aluminum. The process comprises
contacting a cleaned aluminum surface with an aqueous acidic treatment
composition to form a coating thereon, rinsing the coated metal surface
with water and contacting the rinsed metal surface with a post- 25
treatment solution and drying the metal surface. The aqueous acidic
treatment conversion coating solution comprises dissolved metal ions
selected from the group consisting of hafnium, zirconium, titanium and
mixtures thereof, phosphate ions, fluoride ions, vegetable tannin compound
and a sequestering agent. After contact with the acidic conversion coating
solution, the aluminum surface is then rinsed and contacted with a solution
of a Mannich adduct of 30  polyalkenyl phenol. The process is a three-step
process and requires considerable manipulation of the aluminum being
coated. U.S. 4,191,596 discloses a method and composition for coating
aluminum. Aluminum is coated by contacting a clean aluminum substrate with
a mixture consisting essentially of (a) polyacrylic acid or esters thereof
and, (b) at least one acid selected from the group consisting of
fluorozirconic, fluorotitanic and 35 fluorosilicic acids. The coating
process is a single step process and is essentially chromium and phosphate-
free. The composition has achieved commercial success. U.S. 4,136,073
discloses a process for treating aluminum by contacting the aluminum with
an acid composition consisting essentially of a stable organic film forming
polymer and a soluble titanium compound. The film forming polymer
exemplified is a polyacrylic ester. Fluoride and phosphate are not 



40  critical to the composition. One treating composition exemplified
contains fluoride and phosphate, the treating composition of Example 2 does
not disclose phosphate as a component. In view of the difficulties
associated with using chromium conversion coatings, it is desirable to have
a non-chromium conversion coating which provides an organic finish coated
aluminum with paint adhesion and corrosion resistance, substantially
equivalent to organic finish coated chromate treated aluminum. It 45  would
be desirable to achieve the aluminum coating in a single step. Other than
in the operating examples and claims, or where otherwise indicated, all
numbers expressing quantities of ingredients or reaction conditions used
herein are to be understood as modified in all instances by the term
"about". The invention provides a coating composition for aluminum and
alloys of aluminum in which aluminum 50  is the principal constituent, as
defined in claim 1 The invention comprises a concentrate of the coating
composition as defined in claim 5 and a process for treating aluminum as
defined in claim 8. The composition of the invention comprises from about
1.1 x [err] to about 5.3 x 10-3 mols per liter of [err] and preferably from
about 3 x 10-4 to about 1.1 x [err] mols per liter. 55     The metal
elements used in the composition of the present invention are selected from
zirconium, titanium, hafnium, and silicon. The elements are preferably
added to the aqueous composition in the form of the fluorozirconic,
fluorotitanic, fluorohafnic, or fluorosilicic acid. The element containing
compositions can be added to the mixture in the form of the tetrafluoride
and hydrogen fluoride or as an alkali metal or 2    EP 0 469 034 B1
ammonium salt in combination with a sufficient amount of nitric acid to
provide the required pH. However, the addition of fluorozirconic,
fluorotitanic, fluorohafnic, or fluorosilicic acid to the mixture is
preferred. A small amount of HF can be added to the mixture to provide
additional fluoride ion but preferably not more than 1 mol per mol of
fluoroacid or fluoroacid equivalent. 5     The other critical material in
the composition of the present invention is a polyphenol composition. As
used herein a polyphenol composition refers to a Mannich adduct of an amine
to a polyalkenyl phenol or a tannin. The polyphenol compositions useful in
the practice of the present invention are well known in the art. The
Mannich adducts of polyalkenyl-phenols are disclosed in U.S. 4,517,028,
U.S. 4,457,790, U.S. 4,433,015, U.S. application Serial No. 07/128,673,
U.S. application Serial No. 07/272,172 and U.S. applica- 10 tion Serial No.
07/128,756. In general, the polyphenol compositions useful in the practice
of the present invention are polymers and copolymers of the structure [ERR]
25 wherein [err] through [err] are hydrogen or an alkyl group having from
about 1 to 5 carbon atoms; each Y is 



independently hydrogen, Z,  [err]  or an alkyl or aryl group having from
about 1 to 18 carbon atoms. Z is [ERR] 35 wherein [err] through [err] are
hydrogen, an alkyl, aryl, hydroxy-alkyl, amino-alkyl, mercapto-alkyl, or a
phospho-alkyl moiety. The [err] through [err] moieties can have carbon
chain lengths up to a length at which the compound is not soluble or
dispersible in water. In the formula, n is a number from 2 to a number at
which the polymer becomes insoluble or not dispersible. 40     The
polyphenol composition can be a homopolymer or a copolymer of substituted
vinylphenols, substituted propenylphenols, substituted butenylphenols, and
the like. The polyphenol compositions must have at least a sufficient
amount of Z moieties to be water soluble. The Z moieties are formed by the
Mannich reaction of alkenyl phenols which can be later polymerized or
polyalkenyl-phenols with formaldehyde and an amine. Compositions having an
average of from about .5 45 to about 1.5 Z groups per monomer unit in the
polyphenol composition are generally useful. Preferably, the composition
has an average of from about 0.6 to about 1.2 Z group per phenol unit. The
hydrogen of the phenol group can be substituted by an acyl moiety, acetyl
moiety, a benzyl moiety, an alkyl moiety, benzyl moiety, haloalkyl,
haloalkenyl, an alkali metal, tetraorganoammonium tetraorganophosphonium
composition, or a condensation product of ethylene oxide, propylene oxide,
or a 50  mixture thereof. The preferred Z group is the Mannich adduct of a
polyhydroxy-alxylamine which is prepared by the condensation of an amine or
ammonia and a ketose or aldose. Other alkylaminopolyhydroxy compounds
having from about 3 to 8 carbon atoms can be used to prepare the polyphenol
composition. Preferably, the Z group is formed by the Mannich reaction of
formaldehyde and N-methylglucamine. The degree of 55  substitution is
preferably from an average of about .5 to about 1.5 glucamine adduct units
per phenol group and most preferably from about 0.6 to about 1 glucamine
adduct unit per phenol group. The polyphenol compositions comprise at least
two phenol groups and preferably from about 10 to about 850 phenol groups,
and more preferably from about 15 to about 300 phenol groups. 3    EP 0 469
034 B1 The polyphenol compositions useful in the practice of the present
invention also encompass the Mannich adducts of tannin compositions.
Tannins are complex natural products which contain polyphenol. The Mannich
adducts of the tannins are prepared in a manner similar to the preparation
of the Mannich adducts of the polyphenol compositions which are disclosed
in the published patents. The glucamine- 5  formaldehyde adduct is
preferred. The polyphenol compositions are prepared by heating a
polyalkenyl phenol or alkenyl phenol in a solvent to dissolve the
composition. The amine is added. Formaldehyde solution is slowly added to
the 



mixture of the polyalkenyl phenol and amine. The reaction mixture is
maintained at a temperature in the range of about 30 to about [err]  for
from about 2 to about 8 hours to complete the reaction. The Mannich 10
adduct of the polyalkenyl phenol or alkenyl phenol is generally at an
alkaline pH and can be neutralized by the addition of an acid. In the
present invention, fluorozirconic, fluorotitanic, fluorohafnic, or
fluorosilicic acids and the phos- phoric acid can be added to reduce the
pH. If the addition of the fluoroacid and the phosphoric acid does not
reduce the pH to the desired range of from about 2.5 to about 5.0, the pH
can be further reduced by the 15 addition of acids such as nitric acid, or
minor amounts of hydrogen fluoride. The process of the present invention in
general comprises contacting a clean aluminum substrate with the
composition of the present invention. The aluminum substrate must be clean.
The aluminum can be cleaned with available commercial acid or alkaline
cleaners. It is preferred that the aluminum be cleaned with a low etching
cleaner. Preferably a low etch dilute sulfuric acid containing composition
is utilized. 20     The cleaned aluminum substrate is then rinsed to
prevent contamination of the treating bath with the cleaning composition.
The aluminum substrates are then contacted with the coating composition
comprising a fluoroacid at a concentration in the range of from about 1.1 x
10-5 to 1.3 x [err] mols per liter, a phosphate ion concentration in the
range of about 1.1 x 10 -5 to about 5.3 x [err] mols per liter wherein the
ratio of 25 fluoroacid to phosphate ion is in the range of from about 2.5:1
to about 1:10. The polyphenol composition is present in the composition in
a range of from about 0.26 grams per liter to about 20 grams per liter. The
pH of the coating composition can be adjusted to the desired range by
addition of nitric acid. Other acids which do not react with the bath or
form a precipitate can be used. The preferred acid is nitric. 30 Generally
from about 80 to about 200 parts per million of nitrate ion is present in
the composition. As the composition is utilized, aluminum ions and small
amounts of aluminum alloy element ions become dissolved in the composition.
The coating composition as set forth contains complex fluoroacid metal
ions, phosphate ions, and the polyphenol composition. However, the
fluoroacid metal complexes useful in the invention are associated 35 with
about 6 fluoride moieties per metallic or semi-metallic element. The
fluoride moieties are important to the present invention and must be
present. Generally, the concentration of fluoride moieties is in the range
of from about 5 to about 7 fluoride moieties per metal or semi-metal
element. The metallic or semi-metallic elements are added to the bath
preferably in the form of the fluoroacids. Acids such as fluorozirconic,
fluorotitanic, fluorohafnic, and fluorosilicic are preferably utilized to
prepare the bath. The use of the 40  fluoroacids of the elements is
preferred since they act as a neutralizing agent for the polyphenol
composition and reduce the amount of acid addition required to adjust the
pH to the required range. The alkali metal and ammonium salts of the
fluoroacids can be utilized in the process. The pH of the composition is in
the range of from about 2.5 to about 5.0, and preferably in the range of 3
to 4. The desired pH range depends upon the particular element in the
fluoroacid. Generally, titanium is 45 used at a slightly lower pH than
zirconium. The aluminum substrate is contacted with the composition of the
invention at a temperature in the range 



of from about ambient to about  [err] , preferably at a temperature in the
range of from about 38 to [err] (100 to 150 F). Generally, higher
temperatures reduce the contact time between the aluminum substrate and the
composition of the invention. so     The aluminum substrate is generally
contacted with the composition of the invention for from about 5 seconds to
about 5 minutes, preferably from about 10 seconds to 60 seconds for spray
application. Dipping applications generally require longer contact times.
The composition of the present invention can be applied to the aluminum
substrate by known methods for contacting aluminum substrates with treating
composi- tions. For example, the aluminum substrate can be sprayed, dipped,
flow-coated, roller-coated, and 55   contacted with the composition by
other methods known for contacting metal substrates with treating
solutions. The important criterion is that the aluminum substrate be
thoroughly contacted with the composition of the invention. Spray coating
is the preferred method of contacting the aluminum substrate with the
composition of the invention. 4    EP 0 469 034 B1 After contacting the
aluminum with the coating composition of the invention, the coated aluminum
substrates are rinsed to remove unattached coating composition. The present
invention produces an inorganic-organic conversion coating in a one step
process. A one step process has many advantages over a multistep process. 5
The coated aluminum substrates are then dried. It has been found that the
coated substrates have better properties of corrosion resistance and
organic coating adhesion when the drying is carried out slowly. The coated
aluminum substrates can be dried at temperatures in the range of ambient to
about [err] [err]. At temperatures above about [err]  , the corrosion
resistance and paint adhesion of the coated aluminum substrate is reduced.
10     After drying the aluminum substrate is then coated with an organic
finish coating with known organic coating materials suitable for coating
aluminum substrates. It is well known that organic finish coated aluminum
substrates are generally heated to remove solvents and to set the organic
coating film. The heating associated with the final organic finish coat
does not adversely affect the adhesion and corrosion resistance of the
coating of the present invention. The aluminum substrates coated with the
organic finish 15  coating can be heated to temperatures in the range of
218 to [err]  (425 to [err]) without adversely affecting the adhesion or
the corrosion resistance of the coatings. Applicants have discovered that
organic coatings applied over aluminum substrates treated with the
composition of the present invention can meet AAMA specifications 605.2 and
603.8. It was believed that only organic coatings applied over chromium
treated aluminum substrates could meet these stringent 20  specifications.
Treating an aluminum substrate with the composition of the present
invention provides organic finish coatings on the aluminum substrates which
have properties similar to organic finish coatings on aluminum substrates
with coatings containing chromium. 



In the Examples for comparison purposes, aluminum substrates were cleaned
then treated with commercially available compositions for treating aluminum
substrates before coating with organic finish 25  coatings. The organic
finish coated aluminum substrates treated according to the present
invention showed properties equivalent to organic finish coated chromium
treated aluminum substrates. In the experiments which follow, the organic
finish coated specimens were tested according to the boiling water
cross-hatch test, the wet-adhesion test, the detergency test, the 1,000
hour neutral salt spray test, the dry adhesion test, the mortar and
muriatic acid resistance tests and humidity tests. The tests were so
carried out according to AAMA 603.8 and AAMA 605.2. In the boiling water
cross-hatch test, the organic finish coated substrates were scribed in a
pattern of eleven parallel lines with eleven parallel lines at right angles
to the first group. The scribed lines were at 1,6 mm (1/16 inch) intervals.
The scribed cross-hatched substrates were then placed in boiling distilled
deionized water for a period of 20 minutes. The test specimens were removed
from the water, dried and a 35  piece of transparent tape (3M No. 710, 1,9
cm CA inch) wide) was placed over the cross-hatched area, the tape pressed
to remove air bubbles and to ensure adhesion to the film, then the tape was
pulled off sharply at a [err] angle to the surface of the substrate. The
number of unaffected squares was noted and the rating made. The
wet-adhesion test was carried out by making eleven parallel cuts, 1,6 mm
(one/sixteenth inch) 40  apart, through the film. Eleven similar cuts at
[err] to and crossing the first eleven cuts were made. The sample was
immersed in deionized water at [err]  for 24 hours. The sample was removed,
and wiped dry. Transparent tape (3M No. 710, 1,9 cm [err] inch wide) was
applied over the area of the cuts by pressing down firmly against the
coating to eliminate voids and air pockets. The tape was sharply pulled off
at a right angle to the plane of the surface. Satisfactory performance was
that no removal of film under the 45  tape within the cross-hatched area
was noted. The detergency test was carried out by immersing test specimens
in a 3% by weight detergent solution at [err]  for 72 hours. The sample was
removed from the detergent solution and wiped dry. Transparent tape (3M
transparent no. 710 tape, 1,9 cm ([err] inch) wide) was applied over the
organic finish film and pressed down to eliminate voids and air pockets.
The tape was sharply pulled off at a right angle to 50  the plane of the
surface. The detergent composition was as follows: 55 5    EP 0 469 034 B1
Tetrasodium pyrophosphate    45% Sodium sulfate, anhydrous  23% Sodium
alkylaryl sulfonate  22% Sodium metasilicate, hydrated    8% 



Sodium carbonate, anhydrous    2% Passing of the test requires no loss of
adhesion of film to metal, no blistering and no visual change in appearance
when examined by an unaided eye. 10    The salt spray test was carried out
according to ASTM specification B117 and Federal test method standard 151B,
method 811.1 and Federal test method standard 141, method 6061. The organic
finish coated aluminum substrates were scribed and placed in the salt spray
cabinet for the 1,000 hours. The dry adhesion, mortar resistance, muriatic
acid resistance and humidity test were run according to AAMA 603.8 and
605.2. 15    The aluminum substrates to be coated were first cleaned with a
low etch acid or low etch alkaline cleaning composition. Substantially no
difference was noted in the specimens which were cleaned with the low etch
acid or low etch alkaline cleaning compositions. Since low etch acid
cleaners are particularly effective in a commercial installation, low etch
acid cleaning compositions are preferred. The clean substrates were then
coated with commercial aluminum coating compositions, according to 20 the
manufacturer's recommendations and the treated aluminum substrates were
dried and coated with an organic finish coating. The organic finish coated
aluminum substrates were then subjected to the tests the results of which
are shown in Table 1. EXAMPLE 1 25 A Mannich adduct of polyvinyl phenol was
prepared. Resin M (a polyvinyl phenol) with an average molecular weight of
5000, a product of Maruzen Oil Company, in an amount of 24.6 parts was
dissolved in 54.4 parts of Propasol[err] P (a propoxylated propane solvent
obtained from Union Carbide Corp.). The mixture was mildly heated to
dissolve the resin. To the resin in Propasol[err] p was added 40.4 parts of
N- 30 methyl glucamine. The mixture was heated to a temperature in the
range of 60-[err]. A 37% solution of formaldehyde in water, in an amount of
16.6 parts, was added to the mixture over a period of about 1[err] hours.
The temperature was then raised to about [err] and held for six hours. The
reaction mixture was diluted to about 10% solids with deionized water. The
mixture contained an N-methylglucamine Mannich adduct of polyvinylphenol.
To the mixture was added 9 parts of a 45% [err] solution, 4.8 parts of a
75% 35  [err] solution and 10.7 parts of [err] Be nitric acid. The total
water content of the mixture was adjusted to 839.5 parts. The composition
is a concentrate which is diluted to form the aluminum treating
composition. The aluminum substrate was cleaned with RIDOLINE[err] 336 (20
grams/liter) by spraying at 10 0,69 bar psi at [err]  for 45 seconds.
RIDOLINE[err] 336 is a an alkaline borate cleaning composition for
aluminum, a product of Parker +Amchem, a subsidiary of Henkel Corporation.
40     The cleaned aluminum substrate was rinsed with tap water at ambient
temperature. The rinsed aluminum substrate was then contacted with a 2%
solution of the concentrate in deionized water for 45 seconds by spraying
at 0,69 bar (10 psi) and [err] . The treated aluminum substrate was then
rinsed with tap water at ambient temperature and given a second rinse with
deionized water at ambient temperature. The aluminum substrate was then air
dried and painted with an organic finish coat. 45 The organic finish coat
was cured by heating at [err]    for 10 minutes. Aluminum substrates of the
same composition as treated with the composition of the present invention 



were cleaned with RIDOLINE[err] 336 and coated with commercial aluminum
treating compositions as shown in the Table. The treatments were done
according to the manufacturer's recommendation. The results of the various
tests are set forth in Table 1. 50     An alkaline cleaning composition was
utilized for the comparison tests since some of the aluminum treating
compositions utilized in the tests require cleaning with an alkaline
cleaner. In addition, many commercial operations include equipment for
alkaline cleaning. In Table 1, the results of the tests of 2 test specimens
are set forth. Table 2 presents a comparison of the best non-chrome
aluminum treatment with the treatment 55 according to the present
invention. 6    EP 0 469 034 B1 5 [ERR]    EP 0 469 034 B1 [ERR]    EP 0
469 034 B1 [ERR] The Examples presented in Table 1 and Table 2 clearly show
that aluminum substrates, which are 55 treated according to the process of
the present invention, provide organic finish coated aluminum substrates
with adhesion and corrosion resistance properties similar to those obtained
by the use of chromium containing conversion coatings. In addition, the
treatment of the present invention provides aluminum coatings superior to
the known fluorozirconic acid polyacrylic acid composition. The composition
and the    EP 0 469 034 B1 process of the present invention is an advance
in the art and permits a substantial reduction in the use of toxic
materials and potential pollution of the environment EXAMPLE II 5 



A concentrate was prepared by mixing a polyphenol composition in water and
Proposal[err] P with fluorotitanic acid and phosphoric acid. The
concentrate was diluted with deionized water to form a coating composition
containing: 10                             [err]                1.07 x 10-3
mols/liter [err]                  2.08 x 10-3 mols/liter polyphenol
composition   0.78 grams/liter deionized water        to one liter. 16 The
polyphenol composition was a Mannich adduct of polyvinylphenol with
N-methylglucamine and formaldehyde prepared by a method similar to the
method of Example 1. The polyvinyl phenol was Resin M from Maruzen oil Co.
having a molecular weight of about 5,000. About 60% of the phenol groups
were substituted with the adduct. 20     The aluminum substrate was alloy
6063. The aluminum substrate was cleaned with a low etch sulfuric acid
cleaner, rinsed with tapwater then contacted with the coating composition
by spraying for 45 seconds at 0,69 bar (10 psi) and [err] . The treated
aluminum substrate was rinsed once with tap water and once with deionized
water and dried at ambient temperature. The dried substrate was coated with
PPG Quaker High Solids Bronze paint, the paint was cured at [err]  for 10
minutes and the coated 25  aluminum substrate tested according to AAMA
603.8 and 605.2. The test results were as follows: 1000 Hour Boiling Water
Wet                 Detergency            Neutral Salt- 30   Code
Crosshatch              Adhesion   Test           Scribe         Field MM2
10/10                  S            S        10         10 35   MM2
10/10                 S            S          9.8      10 Wet
Mortar        Acid Code  Adhesion  Test                 Test
Humidity MM2        S            S             S              10 MM2
S            S             S              10 45 EXAMPLE III Aluminum
substrates were cleaned with a low etch sulfuric acid cleaner, rinsed and
treated with the composition of Example 1 according to the procedures of
Example 1. Aluminum substrates cleaned with the same low etch sulfuric acid
cleaner were rinsed; treated 50  according to manufacturers recommendations
with a chromium phosphate conversion coating (ALODINE 407/47, a Product of
Parker + Amchem, a subsidiary of Henkel Corp.). The treated aluminum
substrates were dried and coated with PPG Quaker High Solids Bronze organic
finish coating and heated to   [err]  for 10 minutes to cure the coating.
The organic finish coated substrates were tested according to AAMA 603.8
and 605.2 test procedures. 55 The results of the tests are shown in Table
III. 10 



EP 0 469 034 B1 [ERR] 11    EP 0 469 034 B1 [ERR] 45 Claims 1. A
non-chromium aqueous coating composition for a substrate of aluminum and
alloys of aluminum in 50     which aluminium is the principle constituent
consisting essentially of water and (a) from about 1.1 x [err] to about 5.3
x 10-3 mols per liter of [err]; (b) from about 1.1 x 10-5 to about 1.3
x10-3 mols per liter of a fluoroacid of an element selected from the group
consisting of Zr, Ti, Hf,-and Si; (c) from about 0.26 to about 20 grams per
liter of a polyphenol composition, the polyphenol composition comprising a
Mannich Adduct of an amine with a member selected from the group consisting
of 55     polyalkenyl-phenols and tannins; wherein the pH of the
composition is from about 2.5 to about 5.0 and the mole ratio of the
fluoroacid to the  [err] is from about 2.5:1  to about 1:10, the
composition optionally containing nitric acid and/or hydrogen fluoride.
EP 0 469 034 B1 2. A composition of claim 1 containing from about 3 x [err]
to about 1.1 x [err] mols/liter of [err]; from about 3 x [err] to about 7.2
x 10-4 mols/liter of fluoroacid, from about 0.49 grams/liter to about 2.7
grams/liter of the polyphenols composition and the mol ratio of flouroacid
to [err] is from about 1:1 to about 1:2.5 and the pH is from about 3.0 to
about 4.0. 3. A composition of claim 2 wherein the ratio of fluoroacid to
[err] is from about 1.5:1 to about 2.2:1 and the pH is from about 3.25 to
about 4.0. 4. A composition of claim 1 containing up to about 0.035
mols/liter of [err]. 10 5. A concentrate consisting essentially of water
and from about 5.5 x [err] to about 0.275 mols/liter [err]; from about 5.5
x [err] to about 6.5 x [err] mols/liter fluoroacid of an element selected
from the group consisting of Zr, Ti, Hf, and Si; and from about 13 to about
1000 grams/liter of a polyphenol composition, the polyphenol composition
comprising a Mannich Adduct of an amine with a member 15     selected from
the group consisting of polyalkenyl-phenols and tannins; wherein the mol
ratio of 



fluoroacid to [err] is from about 2.5:1 to about 1:10, the concentrate
optionally containing nitric acid and/or hydrogen fluoride. 6. A
concentrate of claim 5 wherein the mol ratio of fluoroacid to [err] is from
about 1:1 to about 1:2.5. 20 7. A concentrate of claim 5 wherein the
fluoroacid is fluorozironic acid. 8.  A process for preparing substrate of
aluminum and alloys of aluminum in which aluminum is the principle
constituent for receiving an organic finish coating which comprises:
contacting a clean 25     aluminum substrate with a coating composition
consisting essentially of water and from about 1.1. x 10-5 to about 5.3 x
[err] mols per liter of [err]; from about 1.1 x 10-5 to about 1.3 x 10-3
mols per liter of a fluoroacid of an element selected from the group
consisting of Zr, Ti, HF, and Si; from about 0.26 to about 20 grams/liter
of a polyphenol composition, the polyphenol composition comprising a
Mannich Adduct of an amine with a member selected from the group consisting
of polyalkenyl-phenols 30     and tannins; wherein the pH of the coating
composition is from about 2.5 to about 5.0, the mol ratio of the fluoroacid
to [err] is from about 2.5:1 to about 1:10 the composition optionally
containing nitric acid and/or hydrogen fluoride at a temperature in the
range of from ambient to  [err] for a time sufficient to form an adherent
coating for accepting the organic finish coating. 35  9. A process of claim
8 wherein the coating composition contains [err]. 10. A process of claim 8
wherein the composition consists essentially of water and from about 3.0 x
[err] to about 1.1 x 10-3 mols per liter of [err]; from about 3.0 x [err]
to about 7.2 x [err] mols per liter of fluoroacid; and from about 0.40 to
about 2.7 grams per liter of the polyphenol composition, the 40
polyphenol composition comprising a Mannich Adduct of an amine with a
member selected from the group consisting of polyalkenyl-phenols and
tannins; the mol ratio of fluoroacid to [err] is from about 1:1 to about
1:2.5 and the pH is from about 3 to about 4. 11. A process of claim 10
wherein the composition contains [err] and the fluoroacid is fluorozironic
acid. 45 12. A process of claim 8 wherein the aluminum substrate after
contacting the composition is rinsed, and dried before receiving the
organic finish coating. 13. A process of claim 8 wherein the aluminum is
cleaned by contact with a low etch alkaline cleaning so     composition.
14. A process of claim 8 wherein the aluminum is cleaned by contact with a
low etch acid cleaning composition. 55  15. A process of claim 12 wherein
the aluminum substrate is dried at a temperature in the range of from about
ambient to about    [err] . 12    EP 0 469 034 PatentansprUche 



1. Nicht-chromhaltige, waBrige Beschichtungs-Zusammensetzung fUr ein
Substrat aus Aluminium oder Aluminium-Legierungen, in welcher Aluminium der
Hauptbestandteil ist, bestehend im wesentlichen aus 5      Wasser und a)
aus etwa 1,1 x 10-5 bis etwa 5,3 x 10-3 Mol pro Liter P043-; b) aus etwa
1,1 x 10-5 bis etwa 1,3 x 10-3 Mol pro Uter einer Fluorsaure eines
Elements, ausgewlihit aus der Gruppe bestehend aus Zr, Ti, Hf und Si; c)
aus etwa 0,26 bis etwa 20 Gramm pro Liter einer Polyphenol-Zusammensetzung,
wobei die 10       Polyphenol-Zusammensetzung ein Mannich-Addukt eines
Amins mit einem Teil, ausgewShit aus der Gruppe, bestehend aus
Polyalkenylphenolen und Tanninen umfait; worin der pH-Wert der
Zusammensetzung etwa 2,5 bis etwa 5,0 betrAgt und das Stoffmengen-
Verhiltnis der Fluorseure zum P043- etwa 2,5:1 bis etwa 1:10 betragt, und
wobei die Zusammenset- zung wahlweise Salpeterslure und/oder
Fluorwasserstoff enthilt. 15 2. Zusammensetzung gemiB Anspruch 1,
enthaltend etwa 3 x 10-4 bis etwa 1,1 x 10-3 Mol pro Liter PO43-, etwa 3 x
10-4 bis etwa 7,2 x 10-4 Mol pro Uter Fluorsaure, etwa 0,49 Gramm/Liter bis
etwa 2,7 Gramm/Liter der Zusammensetzung der Polyphenole, und wobei das
Stoffmengen-Verhiltnis von Fluorsaure zu PO4O  etwa 1:1 bis etwa 1:2,5 ist
und der pH-Wert etwa 3,0 bis etwa 4,0 ist. 20 &  Zusammensetzung gemaB
Anspruch 2, worin das Verhaltnis von Fluorsiure zu PO43- etwa 1,5:1 bis
etwa 2,2:1 ist, und der pH-Wert etwa 3,25 bis etwa 4,0 ist. 4
Zusammensetzung gemaB Anspruch 1, enthaltend bis zu etwa 0,035 Mol/Uter
N03-'. 25 5. Konzentrat, im wesentlichen bestehend aus Wasser und etwa 5,5
x 10-4 bis etwa 0,275 Mol/Liter P043-, etwa 5,5 x 10-4 bis etwa 6,5 x 10-2
Mol/Liter Fluorsiure eines Elements, ausgewahlt aus der Gruppe, bestehend
aus Zr, Ti, Hf und Si und etwa 13 bis etwa 1000 Gramm pro Liter einer
Polyphenol- Zusammensetzung, wobei die Polyphenol-Zusammensetzung ein
Mannich-Addukt eines Amins mit 30     einem Teil, ausgewihit aus der
Gruppe, bestehend aus Polyalkenylphenolen und Tanninen umfaBt; worin das
Stoffmengen-Verhfltnis von Fluorsaure zu P043- etwa 2,5:1 bis etwa 1:10
ist, und wobei das Konzentrat wahlweise Salpetersaure und/oder
Fluorwasserstoff enthilt. 6  Konzentrat gemAB Anspruch 5, worin das
Stoffmengen-Verhaltnis von Fluorsaure zu P043- etwa 1:1 bis 35     etwa
1:2,5 ist. 7. Konzentrat gemaB Anspruch 5, worin die Fluorsiure
Fluorzirconiumsaure ist. 8. Verfahren zur Herstellung eines Substrats aus
Aluminium oder Aluminium-Legierungen, in welchem 40     Aluminium der
Hauptbestandteil ist, zum Erhalten einer organischen Endbeschichtung
umfassend: In-Kontakt-Bringen eines sauberen Aluminium-Substrats mit einer
Beschichtungs-Zusammensetzung, bestehend im wesentlichen aus Wasser und aus
etwa 1,1 x 10-5 bis etwa 5,3 x 10-3 Mol pro Liter P043-, aus etwa 1,1 x
10-5 bis etwa 1,3 x 10-3 Mol pro Liter einer Fluorsaure eines Elements,
ausgewihlt aus der Gruppe, bestehend aus Zr, Ti, Hf und Si, aus etwa 0,26
bis etwa 20 Gramm pro 45     Liter einer Polyphenol-Zusammensetzung, wobei
die Polyphenol-Zusammensetzung ein Mannich-Ad- 



dukt eines Amins mit einem Teil, ausgewihlt aus der Gruppe, bestehend aus
Polyalkenylphenolen und Tanninen umfaBt, wobei der pH-Wert der
Beschichtungs-Zusammensetzung etwa 2,5 bis etwa 5,0 betrAgt, das
Stoffmengen-Verhaltnis der Fluorsaure zum P043- etwa 2,5:1 bis etwa 1:10
betragt, die Zusammensetzung wahlweise Salpeterseure und/oder
Fluorwasserstoff enthilt, bet einer Temperatur im 50     Bereich von etwa
Raumtemperatur bis 94 *C (200 *F), wihrend einer Zeitspanne, die ausreicht,
um eine haftende Beschichtung zur Aufnahme der organischen Endbeschichtung
zu bilden. 9. Verfahren gemaB Anspruch 8, worin die
Beschichtungs-Zusammensetzung N03- enth~lt. 55  10. Verfahren gemaB
Anspruch 8, worin die Zusammensetzung, im wesentlichen aus Wasser und etwa
3 x 10-4 bis etwa 1,1 x 10-3 Mol pro Liter P043-, etwa 3,0 x 10-4 bis etwa
7,2 x 10-4 Mol pro Liter Fluorsaure, und etwa 0,40 Gramm/Liter bis etwa 2,7
Gramm/Uter der Polyphenol-Zusammensetzung besteht, wobei die
Polyphenol-Zusammensetzung ein Mannich-Addukt eines Amins mit einem Toil,
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S* ausgewAhit aus der Gruppe, bestehend aus Polyalkenylphenolen und
Tanninen umfaBt, wobei das Stoffmengen-Verhaltnis von Fluorsaure zu P043-
etwa 1:1 bis etwa 1:2,5 !st und der pH-Wert etwa 3 bis etwa 4 ist. 5  11.
Verfahren gemaB Anspruch 10, worin die Zusammensetzung NO3- enthalt und die
Fluorsdure Fluorzir- coniumsdure ist. 12. Verfahren gemaB Anspruch 8, worin
das Aluminium-Substrat nach dem In-Kontakt-Bringen mit der Zusammensetzung
gespUlt und getrocknet wird, bevor es die organische Endbeschichtung
erhalt. 10 13. Verfahren gemaB Anspruch 8, worin das Aluminium durch
In-Kontakt-Bringen mit einer wenig atzenden alkalischen
Reinigungs-Zusammensetzung gereinigt wird. 14. Verfahren gemaB Anspruch 8,
worin das Aluminium durch In-Kontakt-Bringen mit einer wenig atzenden 15
sauren Reinigungs-Zusammensetzung gereinigt wird. 15. Verfahren gemaB
Anspruch 12, worin das Aluminium-Substrat bei einer Temperatur im Bereich
von etwa Umgebungstemperatur bis etwa 66 * C (150 OF) getrocknet wird. 20
Revendlcatlons 1. Composition aqueuse de revetement sans chrome pour un
substrat d'aluminium et d'alliages d'alumi- nium avec l'aluminium comme
principal composant, constitute principalement d'eau et (a) d'environ 1,1 x
10-5 jusqu'a environ 5,3 x 10-3 moles par litre de P04-3; (b) d'environ 1,1
x 10-5 jusqu'a environ 1,3 25     X 1 0-3 moles par litre d'un fluoracide
d'un 6lment choisi dans le groupe constitu4 par Zr, Ti, Hf, et Si; (c)
d'environ 0,26 jusqu'a environ 20 g par litre d'une composition de
polyph6nol, la composition polyphenol comprenant un produit d'addition de
Mannich d'une amine avec un 6ldment choisi dans le groupe constitu4 par des
polyalcenylph6nols et des tannins; le pH de la composition 6tant d'environ 



2,5 a environ 5,0 et le rapport molaire entre le fluoracide et le P04-3
6tant d'environ 2,5:1 jusqu'a 30     environ 1:10, la composition contenant
facultativement de l'acide nitrique et/ou un fluorure d'hydrogbne. 2.
Composition solon la revendication 1, contenant d'environ 3 x 10-4 jusqu'a
environ 1,1 x 10-3 moles/litre de P04-3 ; d'environ 3 x 10-4 jusqu'a
environ 7,2 x 10-4 moles/litre de fluoracide, d'environ 0,49 g/litre
jusqu'a environ 2,7 gAitre de la composition de polyph6nols et le rapport
molaire entre le 35    fluoracide et le P04-3 est d'environ 1:1 jusqu'a
environ 1:2,5 et le pH est d'environ 3,0 jusqu'a environ 4,0. 3.
Composition solon la revendication 2, dans laquelle le rapport de
fluoracide et du P04-3 est d'environ 1,5:1 jusqu'a environ 2,2:1 et le pH
est d'environ 3,25 jusqu'a 4,0. Ki40 4. Composition solon la revendication
1, contenant jusqu'a environ 0,035 mole/itre de NO3-1. 5. Concentrd
constitu6 essentiellement par de l'eau et d'environ 5,5 x 10-4 jusqu'k
environ 0,275 moleAitre de P04-3 ; d'environ 5,5 x 10-4 jusqu'l environ 6,5
x 10-2 moles/litre de fluoracide d'un 45     6ldment choisi dans le groupe
constitu6 par Zr, Ti, Hf. et Si ; et d'environ 13 jusqu'A environ 1000 g
par litre d'une composition de polyph~nol, la composition polyphdnol
comprenant un produit d'addition de Mannich d'une amine avec un dl6ment
choisi dans le groupe constitu6 par des polyalcdnylphdnols ot des tannins ;
le rapport molaire entre le fluoracide et le P04-3 dtant d'environ 2,5:1
jusqu'a environ 1:10, le concentr6 contenant facultativement de l'acide
nitrique et/ou du fluorure d'hydrogbne. 50 6. Concentr6 solon la
revendication 5, dans lequel le rapport molaire entre le fluoracide et le
PO4-3 est d'environ 1:1 jusqu'a environ 1:2,5. 7. Concentrd selon la
revendication 5, dans lequel le fluoracide est de l'acide fluorozirconique.
55 8. Procd6 pour la prdparation d'un substrat d'aluminium et d'alliages
d'aluminium avec l'aluminium comme principal composant pour recevoir un
rev~tement de fini organique qui comprend: la mise en contact d'un substrat
d'aluminium propre avec une composition de revatement constitute
essentielle- 14    EP 0 469 034 Bi                     I l!IIIIJ IIIILj
IIIJI I I I! ment par de I'eau et d'environ 1,1 x 10-5 jusqu'h environ 5,3
x 10-3 moles par litre de P04-3 d'environ 1,1 x 10-5 jusqu'a environ 1,3 x
10-3 moles par litre d'un fluoracide d'un 6Elment choisi dans le groupe
constitue par Zr, Ti, Hf, et Si ; d'environ 0,26 jusqu'a environ 20 g/litre
d'une composition de polyphenol, la composition polyph~nol comprenant un
produit d'addition de Mannich d'une amine avec 5      un element choisi
dans le groupe constitud par des polyalcenylphenols et des tannins ; le pH
de la composition de rev~tement etant d'environ 2,5 jusqu'a environ 5,0, le
rapport molaire entre le fluoracide et le PO4-3 etant d'environ 2,5:1
jusqu'a environ 1:10, la composition contenant facultativement de I'acide
nitrique et/ou du fluorure d'hydrogbne & une tompdrature dans la plage
allant de la tempErature 



ambiante jusqu'& 94 * C (200* F) pendant une dureo suffisante pour former
un rev~tement adhdsif pour 10     accepter le revbtment de fini organique.
9. ProcedE salon la revendication 8, dans loquel la composition de
rev~tement contient NOr-. 10. Procedd solon la revendication 8, dans lequel
la composition est essentiellement constituee par de 15    I'eau et
d'environ 3,0 x 10-4 jusqu'a environ 1,1 x 10-3 moles par litre de P04-3 ;
d'environ 3,0 x 104 jusqu'a environ 7,2 x 10-4 moles par litre de
fluoracide ; et d'environ 0,40 jusqu'a environ 2,7 g par litre de la
composition polyphenol, la composition polyphenol compronant un produit
d'addition de Mannich d'une amine avec un element choisi dans le groupe
constitue par des polyalcenylphenols et des tannins; le rapport molaire
entre le fluoracide et le P04-3 etant d'environ 1:1 jusqu'a environ 1:2,5
20     et le pH etant d'environ 3 jusqu'a environ 4. 11. Procede solon la
revendication 10, dans loquel la composition contient NOS- et le fluoracide
est de l'acide fluorozirconique. 25  12. ProcddE sclon la revendication 8,
dans loquol le substrat d'aluminium aprbs mise en contact de la composition
est rince, et sdchE avant de recovoir le rev~tement de fini organique. 13&
Procede solon la revendication 8, dans loquel l'aluminium est nettoyE par
contact avec une composition de nettoyage alcaline faiblement corrosive. 30
14. Procedd sclon la revendication 8, dans lequol l'aluminium est nettoyd
par mise en contact avec une composition de nettoyage acide faiblement
corrosive. 15 ProcEdE sclon la revendication 12, dans loquel le substrat
d'aluminium est seche a une temperature 35     dans Ia plage allant
d'environ la temperature ambiante jusqu'% environ 66 C (150 F). 40 45 50 55
15    


